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stage. 

In this case, it is preferable that the parallel 
link mechanism comprises six of the first rods and 
controls position/attitude, in six degrees of freedom, of 
5 the substrate stage by expansion/contraction of each 

first rod. In such a case, because the position/attitude, 
in the six degrees of freedom, of the substrate stage can 
be controlled by individual expansions/contractions of 
the six first rods of the parallel link mechanism, the 
10 above Z-tilt mechanism, etc., are unnecessary and 

therefore, it is possible to make the substrate stage, as 
the movable portion, more lightweight. 

In an exposure apparatus according to the present 
invention, the first expansion mechanism may comprise an 
15 air cylinder and an electromagnetic linear motor that are 
arranged in parallel or in series with each other. In 
such a case, the substrate stage can be driven coarsely 
and by larger distances by controlling the air pressure 
of the air cylinder, and also finely by the 
20 electromagnetic linear motor, and it is possible to 
precisely control the position/attitude, in at least 
three degrees of freedom, of the substrate stage for a 
short time. 

In an exposure apparatus according to the present 
25 invention, the exposure main portion may comprise a 

projection optical system that projects the pattern onto 
the substrate as well as the substrate stage the 
position/attitude of which, in at least three degrees of 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To shorten an aligning time, without 
deteriorating the 

adjustment precision of the slippages in focus and gradient on a 
wafer surface 

by a method, wherein the relative vibration of a projection optical 
system and 

a stage is measured, so as to set up the starting time of a substrate 
surface 

position measurement according to the results the relative vibration 
schedule . 

SOLUT I ON : Ac celeration se n sors 13, 14 are fitted to a projection 
lens 2 and 

a Z stage 8, so as to measure the acceleration of the projection lens 
2 and the 

Z stage 8. Next, a controller 23 computes the relative vibration of 
the 

projection lens 2 and the Z stage 8. When the relative vibrations in 
the 

projection lens 2 and the Z stage 8 computed by the controller 23 
according to 



3/27/05, EAST Version: 2.0.1.4 



the measured values from the acceleration sensors 13, 14 do not 
exceed specific 

values, the deviations in focus and gradient of a wafer 3 is measured 
by an 

oblique incident light type focus gradient sensor. In such a 
constitution, the 

Z stage 8 is driven according to the later measured values, so as to 
correct 

the deviations in focus' gradient for making the alignment. 
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